Numerous studies have investigated how small vulnerable territories are adapting to climate change, particularly non-interconnected islands with focus on Renewable Energy Sources (RES) and self-su ciency.
Introduction
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More than 730 million inhabitants live on islands, representing 11% of the world's population [1] , [2] .
Due to their speci c characteristics including geographical situation, size, natural disasters, and energy production, small islands are highly vulnerable to climate change [3] . Isolation from markets is a real disadvantage for these territories, and this consequently causes socioeconomic vulnerability. High freight charges on imports are an example of a consequence of their situations [4, 5] . The Intergovernmental
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Panel of Climate Change (IPCC) report, in its chapter 29, highlights the lack of speci c projection studies to guide adaptation strategies [6] . Furthermore, it seems obvious that islands need alternative green energy scenarios to balance their high dependance to fossil fuel imports for electricity generation [1] . Moreover, islands are strongly marked by their incapacity to achieve economies of scale, [7] . Several islands are currently lagging behind and for many of them, their economic growth is highly dependent on their patron [7] . Local responses of human societies to face the e ects of climate change are developed in very unequal conditions : small islands which are the most exposed territories to climate change are not the most emiting in terms of greenhouse gases. For these territories, this factor accentuates their vulnerability because it makes them dependent on another territory. Vulnerability and dependence are indeed two related elements. For these territories, the energy transition must be understood at rst sight 30 as the transition to electricity production from 100% renewable sources. However, a territory cannot have a purely deterministic characteristic. Indeed, it seems di cult to consider the latter as the central and decisive factor of the dynamics of the social and economic policies. The human being and its territory are intrinsically linked as land are developing by societies. Thus in a world of change, exposed to the e ects of climate change, small islands have to rapidly build their resilience. Small islands are actually emerging as 35 inspiring and innovative territories to experiment solutions to reach sustainability. Their role is especially meaningful because this bottom-up approach are positioning small islands as signi cant actor to propose e cient policy tools, knowledge and action in order to make adaptation e ective. The question of energy transition has been viewed in this paper through the prism of potential RES to face the challenge of energy autonomy. The "renewislands" idea was introduced by Chen et al. [8] , and their work objective was to 40 de ne the feasibility of RES penetration in a territory. Several works have examined the potential of RES and the question of energy storage and distribution on small islands [5, [9] [10] [11] [12] [13] . Given the vulnerability of small islands to increase in oil prices, it is crucial to have a clear energy policy and documents that could be used as a roadmap to lessen dependence on fossil fuels. Dornan and Shah [14] , Prasad et al. [15] underlined the importance of providing tax incentives and having a "Green tax" for the deployment 45 of RES. Shah and Niles [16] explained the importance of clarifying policy (energy and urban planning) for the overall management of a territory. In addition to politics, the characteristics of the territory, such as the size of the territory or demand, are also important. Indeed, it has been found that very small communities with few inhabitants (less than 10,000) facilitate the penetration of renewable energies into the energy mix [17] [18]. For example, El Hierro Island, which has only 10,500 inhabitants in 2015, was able to become 50 self-su cient in electricity through a wind park -pumped storage combination [19] . On a smaller scale, the island of Tau on Paci c has also achieved self-su ciency through a combined system of photovoltaic panels and storage. This has provided electricity to some 800 inhabitants of the island of 44 km 2 [20] .
Reunion Island, our case study, is a French overseas territory located in the Indian Ocean. It covers a 2 land area of 2512 km 2 , its coastline is 207 km long and its highest peak is 3071 m above sea level. Reunion 55 is a volcanic island that has a very steep terrain consisting of two volcanic massifs ( gure 1). The 870,000 inhabitants on January 1, 2018 (INSEE 1 data) are located mainly on the coast and the mid-slopes of the island. 
Source: Produced under QGIS with IGN 2 data
Reunion has plentiful sunshine and a very high potential for several RES, like solar energy, wind energy and hydraulic energy that are already deployed on the island. Since 2000, the Regional Council has 60 chosen to take advantage of these opportunities to reduce the island's reliance on fossil imports. A framework for RES penetration in electricity is being investigated to achieve electricity independence by 2030.
Painuly [21] identi ed seven major nancial, technical, market, social and institutional barriers to the In this paper, the objective is to discuss an assessment of Reunion's ability to achieve electric self-su ciency.
This discussion will help in understanding the way this overall regional coordination could be enhanced for policymakers. Consequently, the paper is organized as follows: the rst part considers the barriers identi ed for small islands by analyzing the case of Reunion Island; then, an overview of the current energy situation in Reunion is provided; and nally, the energy legislation is detailed, the consideration of 70 energy issue in the planning documents is highlighted, and the implement of these planning documents on the island is analyzed.
Barriers to the deployment of a renewable energy strategy
Small island territories have been widely recognized by the international community as vulnerable territories, as they are vulnerable to climatic hazards and to the profound changes brought about by the 75 depletion of resources [22] . From small developing states to metropolis-dependent islands, these territories are weakened by their size, remoteness, and many other factors speci c to their island characters.
Successful energy transitions would thus be particularly favourable for them because they would reduce the current strong inequalities with other continental regions of the world. Successful energy transitions via the decarbonization of the electricity sector are among the major challenges that will face society over 80 the next 25 years, and for islands, this challenge presents the additional issues of development and independence. Seven problems arising from the use of fossil fuels in an island economy were identi ed in 2001 and include the following: Market failure/imperfection; market distortions; economic and nancial issues; institutional issues; technical issues; social, cultural and behavioural issues; and other barriers 2 [21] .
This section proposes to review the di erent categories of barriers identi ed in these works and to 85 identify the barriers present on Reunion Island.
Market failure and imperfection
This rst level of barrier refers to the absence of conditions required for pure and perfect market competition. Among these conditions we can cite in particular the atomicity of the market, which means 3 Schéma d'Aménagement Régional: a regional development plan 4 Schéma de COhérence Territoriale: an infra-regional development plan 5 Plan Local d'Urbanisme: a municipal planning document [21] that no economic agent has enough weight on the market to be able to control it. We can also mention 90 the homogeneity of the products, which indicates that only the price criterion is preponderant in the di erentiation of the products, or free entry into the market, market transparency and mobility of labor and capital production factors.
Applied to the deployment of renewable energies on a territory, these barriers refer to the high control of the energy sector, restricted access to technology, lack of competition and high investment requirements 95 [21] . These barriers are present in the territory of Reunion. The power plant belong to ve di erent entities: public and semi-public with Region Reunion and EDF 6 and private with Albioma, Veolia and Quadran. EDF is the historical producer and supplier of the island, which gives it a hegemonic place on the market. This limited number of players weakens the market and makes it awed.
6 Electricité de France: French Electricity Provider 5
Market distortions / Economic and nancial barriers
Through market distortions, Painuly [21] highlighted barriers such as preferences to conventional energy, taxes on Renewable Energy Technologies (RETs), non-consideration of externalities and trade barriers. Overall this is deliberate actions that prevent the perfect competition. In the second half of the twentieth century, Reunion Island has experienced signi cant population growth; the population tripled between 1950 and 2000. The population is forecasted to reach 1 million inhabitants by 2030 [23] . In 105 the 1980s, the island was nearly self-su cient in electricity. Indeed, in 1982 the electricity generation was based on 424 GWh of hydropower, 2 GWh of thermal diesel plant. However, an economic boom accompanied by a remarkable population growth forced the island to respond immediately to the growing demand. The fastest way to meet this demand was through fossil fuels. Today, one of the island's objectives is to return to RES while continuing to satisfy demand. Since Reunion has no fossil reserves, 539.2 ktoe 110 of fuel were imported in 2016 for electricity generation. These imports namely coal, diesel oil and heavy fuel oil represent 66% of the primary sources used for electricity generation.
Economic barriers refer to market size, capital (access and high cost), lack of nancial institutions to support RETs, ... The deployment of RES in a territory is costly, and private investment is needed.
However, the small size of the market may discourage investment for fear of not being pro table [21] .
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The nancial risk to be borne by an investor is one of the main barriers to the deployment of renewable energy in a territory [24] . In 2013, Reunion had 835,000 inhabitants, 341,000 homes and 75,000 businesses.
The market therefore remains small, and there are signi cant risks in the penetration of new energy production technologies. To facilitate this penetration, the actual risks should be questioned: for example, public authorities could o er incentives to private companies to reduce the extent of the risks they incur. 
Technical barriers
Reunion Island has diversi ed electricity production, with a total of 17 production plants on the island: two oil/diesel plants (34.6% of the total installed capacity), two coal and bagasse thermal power stations (25% of the total installed capacity), seven hydroelectric power stations (15.9% of the total installed capacity), two wind farms (1.8% of the total installed capacity), three biogas plants (0.4% of the total installed 125 capacity), and photovoltaic systems scattered over all municipalities of the island (22.2% of the total installed capacity) [25] . These installations, although very diversi ed, are centralized by EDF and then redistributed via the power grid to consumers. Similar to sustainable neighborhoods, it might be interesting or even necessary to envisage more local production that occurs closer to consumers. The population is concentrated on certain parts of the island: 2/3 is localized on the coastal belt. This fact should allow certain facilities to be deployed. Indeed, the upland of Reunion corresponds to the National Park which has been classi ed in 2009 as world heritage by UNESCO. This area that covers a surface of more than 100,000 ha, that is 40 % of Reunion, could not be use for any renewables plant (except for hydraulic which was already existing). Under several constraint, RETs deployment is restrained at mid levels of the island that allows renewable production which is fairly close to the consumer.
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The advantages of decentralized generation and storage technology (DGST) already have been demonstrated [26]: they make it possible to avoid losses due to transport and distribution and thus increase efciency [27] , [28] , [29] , [30] , [31] . They can also reduce CO 2 emissions [31], [32] , [33] and minimize both damage to health and land use [31] .
Production close to the consumer would have another advantage: the proximity of the production 140 system will make consumers more aware of the energy used and the act of consumption. The consumer will have the impression of being a participant, which will help them re ect on their consumption habits [34] .
Due to their intermittent nature, some RES such as solar or wind cannot perfectly match the electricity demand. Thus, an energy storage system is necessary to balance supply with demand. Intermittence could 145 be a clear barrier to RES development. Many solutions currently exist, and an overview of energy storage for RES was given by Ould Amrouche et al. [35] . Their main point was that the choice of storage system is driven by applications (e.g., power generation, short term production). In 2015, 10% of the electricity production on Reunion came from intermittent sources (8.5% for photovoltaic and 1.5% for wind).
With the PEGASE (Prévision des Energies renouvelables et Garantie Active par le Stockage d'Energie) 150 project, a NaS system of batteries corrects imbalances and supports the frequency of the network, if necessary. This is expected to enable an increase in the share of intermittent RES to 38% by 2018. Electricity storage is changing the outlook for RES on the island. A choice must be made for RES electricity production to de ne the best spatial distribution and type of storage to meet demand. The objective of 38% is feasible, indeed the share of RES has varied from 34 to 37.8 in the last four years. On may 2018, a 41 MW 155 combustion turbine is initiated. This plant mainly uses bioethanol which locally produced to smooth electricity peak demand. The objective is in medium term to use liquid fuel from algae developed in Reunion.
This bioethanol plant will help the mix to rapidly reach to 38% of RES. A striking example demonstrates the ambitions in terms of technological innovations on the island: a microgrid electrical device was set up in Mafate in 2017. Thanks to hydrogen batteries, the electricity system may conserve the energy produced via the photovoltaic installations for several days. This experimental device now supplies three public buildings as a pilot site. If the tests prove conclusive, the device will be extended to individuals (310 families).
Institutional barriers
Institutional barriers can be diverse: a lack of institutions-mechanisms to disseminate information, 165 lack of a legal-regulatory framework, unstable macro-economic environment, lack of stakeholder involvement in decision making, clash of interests, lack of RD culture, lack of private-sector participation, and lack of professional institutions.
Several crucial point must be considered to challenge energy transition. A srt aspect deals with incentive policy through taxes or feed-in-tari s to encourage RES investment. Another crucial point concerns Since the end of the 1990s, more than 141,000 individual solar water heaters (SWH) have been installed on the island, which represents 567,010 m 2 of panels. This corresponds to an annual thermal production of 212.6 GWh. This has been helped by a 31% tax exemption when purchasing a SWH. The consumer rents the equipment for 5 or 10 years, after which they become the owner. At the end of 2015, 38,470 m 2 of SWH were in use. Despite the decision of the government to reduce tax credits from 50% to 30%, SWH systems are supported by RTAADOM 7 . The regulation sets the domestic hot water requirements in 180 any new building projects at a minimum of 50% of SWH. Thus, for SWH, Reunion ranks second in the European Union, behind only Cyprus, with a ratio of 718 m 2 /1000 capita.
As shown in gure 3, both SWH and photovoltaic sources are currently stagnating due to the lack of nancial support and electricity grid structure. Indeed, to avoid the risk of destabilization of supply-demand balance, the french government has xed a regulatory limit of intermittent resources penetration at 33%. 
Social, cultural and behavioural barriers
The social and public acceptance of RES in electricity production could represent a high barrier for energy transitions. The social barriers identi ed in the reference article are the acceptance of the product and the technology [21] . To achieve this acceptance, local authorities initiated a process in the late 1990s. (which also represents the end of the demographic transition).Through its PRERURE plan, the regional council was a national precursor in three areas:
• Energy demand management
• RES penetration
• Sustainable mobility Today, the goals of autonomy have been revised:
• energy autonomy by 2030 with a level of 50% RES in the nal consumption of the island in 2020 for the law on the energy transition to green growth (2015) [37] ;
• electricity autonomy by 2030 for a regional planning scheme: the Regional Climate, Air quality and
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Energy Plan (SRCAE 10 ).
The revised objectives show that there is still action to be taken to achieve electrical or energy autonomy. Among the actions to be carried out with the population, awareness and energy coaching, encouragement of initiatives from community groups, such as urban farming or market gardening, are paths to consider. Building community thinking from the bottom is the best way to gain social acceptance of 220 changes in our territory, [38] . A study have been made in 2017, in Reunion, to understand public acceptance to renewable energy technologies. The survey was carried out of 1,500 inhabitants asking them to
give their opinion on several aspects of energy transition for Reunion island. Figure 4 presents the results of the public acceptance to several renewable technologies in their neighbourhood. This study and 10 Schéma Régional Climat Air Energie approach were similar to those de ned in a previous study in Germany, [38] , [39] . However, our results
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signi cantly di er from their case. According to Fig. 4 , around 80% of participants are accepted renewable technologies at a distance of 5 km. Solar PV is singular as its acceptance is high rapidly reach to 70% at 500 m.
Energy situation of Reunion Island, an outermost region of the European Union
Energy is crucial for the economic development of any territory. This is particularly true for remote ter-230 ritories such as Reunion. Electricity in Reunion is generated by two independent producers ALBIOMA 11 , QUADRAN 12 and the state-owned historical provider EDF. ALBIOMA operates two sugarcane bagassecoal thermal plants which generate 244 GWh, [40] . Electricity peak demand are ensured by two combustion turbines from EDF, for a total capacity of 120 MW. Hydropower represents the rst renewable source, its production amounts to 464 GWh. One of the most recent RET is biogas plant which are all 235 based mehtanization process. These plants are near three ultimate waste storage site. Biogas only represents 0.58% (17 GWh) of the total production, for an installed capacity of 4.4 MW. Further study actually investigate the possibility to develop gasi cation in several municipalities.
In 2016, Reunion's primary energy consumption was 16.6 TWh, 1.1% higher than the previous year [25] . As shown in Figure 5 , energy consumption depends heavily on fossil imports. The energy depen-240 dency on fossils resources is currently 86.6%. We can see that diesel and coal are the main contributors to the energy mix. During the 2000-2016 time period, their contribution has increased from 43.04% to 55.1%
of the total consumption. This is due to the new thermal power plant built in 2013 and equipped with 12 diesel engines, with a total output of approximately 210 MW [25] . A common feature of small islands is an electricity production that depends heavily on fossil fuel.
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In 2016, renewable energy accounted for 34.1% of the electricity production in Reunion, for a total delivered value of 2943.6 GWh. One fact that stands out is the instantaneous power of the intermittent energies that reaches the disconnection rate each month. In 2016, the maximum power demand was 481 MW in February. Despite the regional and national incentive policies for renewable energy since 2000, RES penetration has stagnated for several years [41] . This stagnation could be explained by the fact that
250
Reunion has entered a period of economic recovery; in 2016, the GDP grew by 1.2% in volume. Consumption remains the main driving force behind growth [42] [43] . Improved purchasing power is supporting household consumption, which reached 3.2% in 2016 [43] .
As shown in Figure 6 , the slowdown in growth observed over 15 last years continues. Indeed, the which explains the slight increase in electricity production (+1.2% between 2014 and 2015) [25] . The vulnerability of power generation to fossil fuel supply can be observed. In 2011 and 2014, hydroelectricity energy production decreased due to a severe drought [25] . This was counterbalanced by fuel and diesel generation. One consequence of this is that the environmental impact of power generation is particularly high with 687g CO 2 per kWh of electricity [44] . 
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This growth is constrained by a structural safe threshold that was initially set by the government at 30%, [46] . This limit is necessary due to the intermittent and unpredictable nature of photovoltaic systems. The level has increased to 33% owing to the higher storage capacity installed in 2015. Reunion has other RES, such as solar thermal, biogas, wind, wave and geothermal. This potential and possible scenario for 2030
is detailed in several studies: [41] , [47] , [36] . These studies con rm that it is possible for Reunion to be 280 self-su cient using RES. Energy management is another key area being investigated by ADEME 13 , EDF and policymakers to assist in Reunion's energy transition. The action taken over the past 15 years has fundamentally changed consumer behaviour. The demand has slowed for 15 years, which has allowed us to limit the needs for 550 seats (see Figure 7) , and it does not use any cooling systems. Only passive solutions were considered, including innovative natural ventilation architecture and solar protection. The building's electricity consumption is currently 28 kWh/m 2 per year, which is ve times less than the energy used by a conventional lecture theatre.
Over the last decade, the energy management plan has allowed electricity consumption to decrease to 1.43
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MWh per capita; in France, the value is 6.95, and that of a similar island, such as Mauritius, is 2.18 [49] .
Energy planning
This section proposes the identi cation of the di erent levels of energy regulation (laws and planning documents) and their implementation on Reunion.
The legislative framework: the guideline 300
Reunion's legislative framework can be understood through three levels of elements:
• the international framework since France participates in the United Nations International Climate Conference;
• the European framework since France belongs to the European Union;
• the French legislative framework with a series of laws committed to the energetic cause.
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The European Union and international framework is rich and drawing a comprehensive picture is not easy. We therefore decide to address some key dates that have marked French politics. We then propose an analysis of the French laws in four points.
Since the Earth Summit in Rio in 1992, the United Nations meets every year around a conference on climate change called the Conference of the Parties (COP). It was during these conferences that the fa- 
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The European Union energy policy can be summarized in three main areas. First is the issue of energy security, which promotes a diversi cation of supply sources to limit the overall vulnerability. Second is the issue of environmental objectives (e.g., Kyoto Protocol targets, program objectives of Europe 2020).
This second point is focused speci cally on energy e ciency, the integration of renewable energy into the network, and the development of smart grids. The nal area concerns the economic competitiveness 330 of the energy sector (e.g., market liberalization, a ordability) [50] .
Europe has, since 2008, committed to an Energy-Climate Change Package, which is a legislative instrument dedicated to increasing energy e ciency and the use of renewable energy and reducing greenhouse gas emissions. The initial objective year was 2020. In 2014, these objectives were revised to reach maturity in 2030. It was under the French management that this legislative package was adopted for the rst time. Table 1 ):
• the ght against global warming (GW);
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• the promotion of renewable energies to change the energy mix (RES);
• demand side management (DSM);
• the proposal of planning tools for anchoring to the territory (P). to analyze these texts are not exhaustive and the richness of these laws is not completely highlighted.
Therefore, the following paragraphs will attempt to provide additional information. For easier reading, we take again the diminutive POPE, Grenelle 1 and 2 and LTEPCV used previously. The POPE established France's energy policy priorities [51] and has made climate change a priority in energy policy. The energy question is treated in 4 points: national energy strategy, demand side management, renewable energy and direction of French energy policy. The demand side management comes in several levels: energy-saving certi cates, local communities, energy management in buildings and consumer information to enable transparency and personal awareness. Renewable energy should 375 be integrated into housing. The strategic direction taken by France can be summarized in two main areas: rst, it is well organized and ensures consistency between the di erent policy levels (local-nationalEuropean), and second, it ensures the diversi cation of the energy supply (maintenance of nuclear power and promotion of renewable energy) [52] . This law has given rise to the Territorial Climate Energy Plan (PCET), which are territorial sustainable development projects whose purpose is to combat climate change 380 and encourage adaptation planning. The intended result is a resilient and robust country that bene ts its population and activities.
These voluntary approaches are at the initiative of local authorities. The PCET is a framework of strategies at di erent territory levels to control energy consumption, increase green production and reduce emissions. This rst version of the PCET remains a non-binding approach for communities. Following This law has created a label for territories in an energy transition: "Territoire à Energie Positive pour 410 la Croissance Verte" that means "Territory in Positive Energy for Green Growth" (TEPCV). The objective is to give an area an impulse to favor a commitment to environmental excellence. A call for proposals was launched in France in 2015, and of 500 candidacies, 212 territories winners won the TEPCV label.
These territories are committed to a program of measures to achieve the following objectives: reduction of energy consumption in buildings, reduction of greenhouse gas emissions in transport, more sustain- and TCO (Territoires de la Côte Ouest) (see Figure 8 ) [54] . For an application to the territory, the various laws and their principles previously seen are translated into urban planning documents and energy planning documents that bring a local dimension. 
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A third type of relationship can be identi ed between planning documents; in addition to documents for which a compatibility report is required, the Urban Planning Code stipulates that planning documents must consider a number of other plans and programs, i.e., not ignoring the general objectives of another document. This is the case for PCET and SRCAE on SCOT (Territorial COherence Scheme) or PLU Local
Urbanism Plan (in the absence of SCOT). 
Overseas region: the three level planning
In overseas regions, there are three main planning documents around which many other documents revolve (see Figure 9 ). Each lower ranking document must be compatible with the higher ranking document. Around these three documents are the PCET and SRCAE, among others. We describe hereafter only those documents in which we can identify provisions on energy policy. The SAR includes an important environmental dimension. For example, the SAR of La Reunion, approved in 1995 and revised in 2011, aims to reconcile population growth (1 million people expected on the island by 2030), housing, urban infrastructure and jobs needs while preserving the natural and agricultural territorial capital. We can see sustainable development re ected through these objectives.
Reunion's SAR has four main development priorities, including the protection of natural and agri-450 cultural areas, the anticipation of climate change by densifying the territory for the better management of water networks, and the prioritization of basic large-scale energy projects. The document stipulates a reduction in the share of fossil fuels in energy independence as a major environmental issue for the island.
At regional level, the political commitment to the energy transition is clearly stipulated.
At the scale below, we nd the SCOT. This strategic document has a large sustainable dimension that 455 is visible in the structuring of its composition documents:
• a presentation report, which contains a diagnosis and an environmental assessment
• a development and sustainable development plan (PADD)
• an orientation and objectives document (DOO), which is e ective against the PLU, PLH, PDU and all municipal planning documents as well as major development operations (ZAD (designated de- authorizes the PLU to identify the conditions for ensuring the production of renewable energy. To do this, the PLU has leverage to impose better energy and environmental performance. It cannot, however, impose the use of a renewable energy source. It can nevertheless integrate the requirements to ensure a proper architectural integration of thermal and photovoltaic solar panels with the surrounding environment [55] .
In Article 11.1, the PLU of Saint-Leu indicates that buildings' roofs must provide for the implementation of 470 solar panels to produce hot water or photovoltaic electricity, under the optimum orientation conditions, slope and architectural integration [56] . Article L 128-1 of the Urban Planning Code provides for a bonus of up to 30% through the PLU (land use coe cient) for constructions satisfying high energy performance criteria or fed from equipment for renewable energy production or recovery [55] . Designated at the municipal and inter-municipal levels, the PLU is the urban planning document at the nest scale. Any project 475 subject to planning permission (construction license, conversion permit, preliminary declaration of work,
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and demolition permit) must respect PLU requirements. On a regional scale, the Reunion SAR was revised in 2011, and the SRCAE was improved in 2012.
Advances in planning in
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From a regional perspective, strategic guidelines exist. However, documents lag behind at smaller scales.
Consequently, at the level of the urban project in Reunion, the urban planning documents to be considered will not necessarily account for new environmental and energy concerns because the documents in force do not mention these new considerations. This is a kind of "urbanistic void" (similar to the notion of legal void The gure 10 demonstrates that the island is not up to date in the deployment of planning documents.
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The multitude of scales and inevitable delays in updating ultimately impede the implementation of territory projects. Legislation and normative documents relating to the question of energy are numerous in Reunion, as French territory. Nevertheless, this legislation has produced a multitude of documents, each
corresponding to a precise scale. On Reunion, all these documents are not yet implemented. While some 500 parts of the territory are following developments, like the CIREST, TCO and CIVIS that followed the appearance of the TEPCV, other parts of the territory are lagging behind. As shown in gure 10, it is at the ner scales that the documents are late: on the scales of groups of municipalities and municipalities. There is also a distinction between pure urban planning documents and energy planning documents: urban planning documents are more widely deployed than energy planning documents. But since the energy issue 505 is dealt with in urban planning documents, it is not the energy question that must be questioned. Rather, it is the lack of resources for implementation, or perhaps even the lack of clarity, for the communities in charge of implementation. It is a real possibility that this multitude of documents hinders implementation.
An urban project implemented in a speci c region will have to respect a certain number of documents, but these documents will not always be up to date and may occasionally be obsolete. 
Conclusion and policy implications
This paper examines France's energy policy and its implications for the planning documents that have inherited an energy planning issue. Reunion Island, a French overseas region, was able to deploy a incentive legislative package, particularly regarding its commitment to energy e ciency and renewable energy.
This commitment represents big strategic developments in French territories. It requires the support of 515 planning and urban development documents to integrate energy issues into the planning stages. Small islands are actually more and more considered as land of opportunities to investigate sustainable solutions to face the e ects of climate change. This paper also explores the great diversity of legislative packages and their translation into planning documents. A multitude of measures and scale can complicate the single objective: to make energy transition successful. Political commitment is real. In practice, there has 520 been a delay in Reunion in measure implementation, particularly through planning documents. Of the twenty-four municipalities that make up the island, in 2016, 8 had still not approved their Land Use Plans (scale directly above urban project). The legislative and policy frameworks seems to be not su cient to achieve the energy transition on Reunion Island. This paper also presents the island's energy mix and highlights its potential. History has shown the strong desire of the island to use RES and energy manage-525 ment. Reunion was almost energy self-su cient in the 1980s because of its hydroelectric power stations.
Similar to many islands, Reunion has real potential for the development of renewable energy, but the large population growth has relegated energy concerns to the background of the island's development concerns.
Energy is becoming a secondary concern for the development of the island. Population growth has made it necessary to import fossil fuels to meet the growing demand. Reunion, however, has strong potential 530 for the development of RES, particularly, hydroelectric, biogas, photovoltaic, solar thermal, wind, ocean energy and geothermal. This slowdown is structural because it is not visible in the policies or the commitment of the research and development sector, where the will to make energy transitions successful is clearly highlighted. In the next few years, the island must be able to both absorb the growing population and successfully engage in energy transitions. Thus, the current model of development is unsuitable and The paradox is the fact that by maturing, renewable energy must gradually become part of the market, thus potentially increasing the risks taken by investors. The current regulatory developments therefore appear to be changing the eld for energy transitions and giving rise to innovative nancing solutions that are to be encouraged to eventually achieve the ambitious objectives needed. 
